Mucosal and systemic antibody responses against an acellular pertussis vaccine in mice after intranasal co-administration with recombinant cholera toxin B subunit as an adjuvant.
To investigate the possibility of intranasal immunization with an acellular pertussis vaccine, groups of mice were administered intranasally with aluminium-non-adsorbed pertussis toxoid (PTd; 0.5 or 5 microg) and formalin-treated filamentous hemagglutinin (fFHA; 5 microg) with and without recombinant cholera toxin B subunit (rCTB; 10 microg) as a mucosal adjuvant. At a low concentration of PTd, the following things became clear: (1) earlier and higher elevation of serum anti-PTd and anti-FHA IgG antibody titres in the presence of rCTB than in its absence, (2) higher serum anti-PTd and anti-FHA IgG antibody titres than 200 and 100 ELISA units ml(-1) (EU ml(-1)) in all mice, respectively, in the presence of rCTB, which were obtained by calibration against a reference anti-pertussis mouse serum, and (3) in an intranasal challenge experiment with Bordetella pertussis, slightly more rapid elimination of the bacteria from the lungs of mice intranasally immunized in the presence of rCTB, suggesting the effectiveness of rCTB as a mucosal adjuvant. However, irrespective of rCTB and dose of PTd, mice which were immunized four times and sacrificed on day 35 developed high levels of anti-PTd serum IgG antibodies, high or moderate levels of anti-FHA serum IgG antibodies and mucosal anti-PTd IgA antibodies in the lungs; only a slight or no increase of anti-FHA mucosal IgA antibodies was observed in the lung. These facts suggested the immunogenicity and mucosal adjuvanticity of PTd, and therefore, the mucosal adjuvanticity of rCTB seemed to be inconspicuous. Moreover, the addition of rCTB induced higher anti-PTd serum IgE antibody responses than no addition of it depending on dose of PTd. These results show that dose of PTd included in an acellular pertussis vaccine had better be low as possible and the addition of rCTB may not be always necessary in case of this nasal vaccine alone unlike tetanus and diphtheria toxoids and hepatitis B virus vaccine reported before.